A MONARCH INSTRUMENT

Track-It™ Pressure/Vacuum Loggers used to monitor
Municipal Solid Waste Landfills (MSWLF)

Although the overall trend in utilizing landfills to dispose of solid waste has been on the decline over
the last few decades, in favor of more environmentally friendly and renewable disposal methods, there
are still thousands of municipal solid waste landfills in operation around the globe.

Many of these landfills are bioreactor landfills which greatly accelerate the
breakdown of solid waste materials when compared to “Dry Tomb” landfills.

In addition to accelerating the decomposition process, bioreactor landfills also create a renewable
source of energy in the form of methane gas. In small landfills the methane is typically collected and
flared off to reduce overall carbon emissions. In larger landfills, the gas can be collected and used on
site to provide fuel for local systems or even a gas powered generator that supplies electricity directly to
the grid.

The systems used to extract and condition the methane and recirculate and treat the leachate must be
carefully monitored to ensure proper operation and compliance. Monarch Track-It™ Pressure/Vacuum
Data Loggers are installed in many of these landfills to help with system monitoring and regulatory
compliance.

So that we can better understand how and where Track-/t™ Pressure and Vacuum Data
Loggers are used, let's look at some of the basic operating principles of municipal solid
waste landfills.

What is a Bioreactor Landfill?
(The following information is an excerpt from: https.//www.epa.gov/landfills/bioreactor-landfills)

A bioreactor landfill is a municipal solid waste landfill (MSWLF) in which liquids are added to help bacteria
break down the waste. The increase in waste degradation and stabilization is accomplished through the
addition of liquid and air to enhance microbial processes. This bioreactor concept differs from the
traditional "dry tomb” municipal landfill approach.

Types of Bioreactor Landfills

Aerobic - In an aerobic bioreactor landfill, leachate* is removed from the bottom L
layer, piped to liquids storage tanks, and re-circulated into the landfill in a * Leachate - formed when
controlled manner. Air is injected into the waste mass using vertical or horizontal rain water filters through

wells to promote aerobic activity and accelerate waste stabilization. wastes placed in a landfill.
When this liquid comes in

Anaerobic - In an anaerobic bioreactor landfill, moisture is added to the waste contact with buried wastes,
mass in the form of re-circulated leachate and other sources to obtain optimal it leaches, or draws out,
moisture levels. Biodegradation occurs in the absence of oxygen (anaerobically) chemicals or constituents
and produces landfill gas. Landfill gas - primarily methane - can be captured to from those wastes.
minimize greenhouse gas emissions and can be used for energy projects. D

Hybrid (Aerobic-Anaerobic) - The hybrid bioreactor landfill accelerates waste

degradation by employing a sequential aerobic-anaerobic treatment to rapidly degrade organics in
the upper sections of the landfill and collect gas from lower sections. Operation as a hybrid results in
the earlier onset of methanogenesis compared to aerobic landfills.
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@l Leachate / Liquids Addition

Aerobic Landfill Air Injection

The image shows a cut-away view of an aerobic
bioreactor. Leachate is removed from the bottom layer
of the landfill and piped to a liquids storage tank.
From the tank, the leachate is piped across the top
layer, where it is released to filter down through the
landfill to be collected again. A blower forces air into
the waste mass through vertical or horizontal wells
located in the top layer of the landfill. Groundwater
monitoring occurs at wells situated around the
perimeter of the landfill.

Liquids
Storage

Courtesy of Waste Management

Anaerobic Landfill

The image shows a cut-away view of an anaerobic
bioreactor with elevated levels of ammonium in the
leachate. Leachate is removed via pipes from the : YiaiHate
bottom of the landfill and piped to an on-site =t i Nitrification
. . .. .. : =_ Treatment
biological leachate treatment facility. The facility uses
facultative bacteria to nitrify the leachate ammonium
to nitrate. The treated leachate and other liquids are
then re-injected into the landfill. At the same time, gas ~ Gas
generated by the decomposing waste rises through —Sopection =
the landfill, and is collected by pipes within the waste ~ Emergy
and on top of the landfill. The landfill gas that is
collected is used to generate energy. Groundwater
monitoring occurs at monitoring wells situated
around the perimeter of the landfill.

% Leachate / Liquids Addition
==_# Gas Collection

Courtesy of Waste Management

Unique Features to Bioreactors

The bioreactor accelerates the decomposition and stabilization of waste. At a minimum, leachate (s
injected into the bioreactor to stimulate the natural biodegradation process. Bioreactors often need
other liquids such as storm water, wastewater, and wastewater treatment plant sludges to supplement
leachate. This enhances the microbiological process by purposeful control of the moisture content, and
differs from a landfill that simply recirculates leachate for liquids management. Landfills that simply
recirculate leachate may not necessarily operate as optimized bioreactors.

Moisture content is the single most important factor that promotes the accelerated decomposition.
The bioreactor technology relies on maintaining optimal moisture content near field capacity -
approximately 35 to 65 percent - and adds liquids when it is necessary to maintain that percentage.
The moisture content, combined with the biological action of naturally occurring microbes,
decomposes the waste. The microbes can be either aerobic or anaerobic. A side effect of the bioreactor
is that it produces landfill gas (LFG) like methane in an anaerobic unit at an earlier stage in the
landfill's life at an overall much higher rate of generation than traditional landfills.
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Track-It™ Pressure and Vacuum Data Loggers are commonly installed at various points
throughout the landfill systems to diagnose potential problems and maintain regulatory
compliance:

1. Landfill gas (LFG) collection system: Landfill gas collection systems typically incorporate a
large blower attached to the methane collection pipelines that are distributed throughout the
landfill. The blower motor creates and maintains a vacuum on the collection system. Track-/t™
Vacuum loggers are used to continuously record vacuum levels and are often installed in
multiple locations throughout the system. Decreasing or increasing vacuum levels can be
indicative of leaks or blockages in the system. Track-/t™ Pressure Loggers can be used to
monitor pressure on the output side of the blower which can effectively obtain the same
information or be used to diagnose problems specific to the blower mechanism itself.

: Vacuum Data Logger

with or without display

130,000 samples,
battery powered

Pressure Data Logger

comparative pressure readings Recording vacuum in

methane blower collection line
for leaks, clogs, and alarm conditions

Methane Collection Line
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2. Leachate circulation system: Circulation of Leachate is an integral part of the proper
operation of any bioreactor land fill. Track-/t™ Pressure loggers are used to continuously record
pump pressures. A loss in pressure can indicate system leaks or problems with the pumping
system.

Pressure Data Logger 8y

Pressure Logger

icipal water suppl
rain water & surface runoff

recycled leachate
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When it comes to finding the right data logger for Pressure or Vacuum we have you covered.

Track-It™ Pressure/Temp, Track-It™ Pressure/Temp, Track-It™ Pressure Transmitter
Vacuum/Temp Vacuum/Temp Data Logger Data Logger with Display
Data Logger with Display No Display

Track-It™ Pressure and Vacuum Data Loggers are battery powered stand-alone devices available
with or without a display. They are available in a wide variety of pressure and vacuum ranges.
24Vdc powered versions with linear 4-20mA transmitter output are also available.

For help selecting the proper model contact us at 800-999-3390 to speak with a Technical Sales
Engineer or visit our website for more information:
https://monarchinstrument.com/track-it-data-loggers

Timothy J. French
Sales Manager
Monarch Instrument

15 Columbia Drive « Amherst, New Hampshire « USA 03031-2334
TEL: 603-883-3390 ¢ FAX: 603-886-3300 * www.monarchinstrument.com ¢ sales@monarchinstrument.com




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.7
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 500
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 500
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


